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Objectives:
Our study aimed to analyze the clinical presentation, management, and outcome of renal angiomyolipoma patients incidentally detected upon computed tomography (CT) examination. Methods: Between 2004 and 2008, all patients who underwent abdominal CT examination for any reason at the radiology department at Hamad General Hospital, Qatar were retrospectively reviewed. The diagnosis of renal angiomyolipoma was based on abdominal CT evaluation. Angiomyolipoma patients were followed-up by CT evaluation as per standard care for three years to observe any change in size and outcome. Results: A total of 13,115 patients were screened, of which 56 (40 females and 16 males) had renal angiomyolipoma. The mean age of patients was 52±13 years with 46% Qatar nationals. The majority (95%) of cases had unilateral tumors (52% right-sided and 43% left-sided). Twenty-six cases showed increase in tumor size and the median increase was 0.5cm (0.1-3.6). Surgical intervention was required in four (7%) cases with tumor size ≥4cm. The overall mortality on follow-up was 7%. The cause of death included metastasis, renal failure, hepatic failure and mesenteric thromboembolism. Conclusion: Renal angiomyolipoma is an uncommon benign tumor with an overall prevalence of 0.4% in Qatar. It has characteristic clinical features and its recognition is often challenging for proper clinical diagnosis and treatment in asymptomatic patients. Asymptomatic patients need regular radiological surveillance. In contrast, surgical interventions are mainly required in symptomatic patients with increased tumor size (≥4cm). Timely diagnosis and treatment is necessary to avoid complications such retroperitoneal hemorrhage and renal impairment.
on the presentation and management of renal angiomyolipoma is largely from western studies. Data on renal angiomyolipoma among the Arab Middle Eastern population is scarce and is reported as small case series or case reports. 10, 11 We retrospectively reviewed the clinical presentation, management, and outcome of angiomyolipoma incidentally detected on CT evaluation in Qatar.
M ET H O D S
A retrospective chart review of all patients that underwent abdominal CT scanning at the Radiology department at Hamad General Hospital (HGH), Qatar, between March 2004 and March 2008 was performed. During the study period, HGH was the only tertiary hospital with CT scan facility in Qatar. Patients were mainly referred for abdominal CT scan to the radiology department by outpatient clinics or accident and emergency departments. The present study included all adult patients that were incidentally detected with renal angiomyolipoma following abdominal CT scan. The diagnosis of sporadic renal angiomyolipoma is often made by imaging studies (usually USG, CT, or MRI), however, in some cases biopsy may be performed for suspected cases on imaging. 3 Ultrasound or MRI was unnecessary for the initial diagnosis in our study as it was based on cases that picked up in CT scanning. Radiological follow-up (CT evaluation) was available for three years to observe any change in mass size and outcomes. All follow-up investigations were performed as part of routine clinical care.
The data was retrospectively reviewed for complete charting records of the patients along with CT scan findings. Patient's data included demographics (age, sex, and nationality), reason for CT examination, number of CT scans performed, site of renal angiomyolipoma, tumor size, duration of radiological and clinical follow-up, change in tumor size on follow-up, co-morbidities, treatment, and outcomes. The increase in size of the lesions was estimated with the first and last imaging study. Ethical approval (IRB# 12112/12) was obtained from the Medical Research Center and waiver consent was approved at Hamad Medical Corporation, Doha, Qatar.
Data was presented as proportion, median (range), or mean ± standard deviation (SD), as appropriate. Patients were divided into two groups based on gender, nationality (national and nonnationals), and tumor size (<4cm and ≥4cm 
R E SU LTS
During the study period, 13,115 patients were screened for incidental findings on abdominal CT scan; of which 56 (0.4%) cases were found to have sporadic renal angiomyolipoma. The mean age of patients was 52±13 years, the majority were females (71%) and 46% were Qatar nationals [ Table 1 ]. The primary reasons for abdominal CT scan evaluation included abdominal pain (80%), traumatic injuries (9%), stones (5%), and malignancy (4%). The majority (95%) of cases had unilateral tumors (52% right-sided and 43% left-sided), whereas, bilateral tumors were diagnosed in only 5% of cases. The median duration of CT follow-up was 36 (1-108) months and clinical follow-up was 83 (1-138) months. On initial presentation, the median size of angiomyolipoma was 1cm (0.4-15cm). CT followup was only available for 43 cases (26 had changes in size and17 had no changes) and revealed an increase in median size of angiomyolipoma to be 0.5cm (0.1-3.6cm). Of these angiomyolipoma cases, five (9%) had malignancy (three non-renal and two renal), four (7%) showed renal impairment, three (5%) were presented with elevated liver enzymes, and four (7%) cases required surgical interventions. Table 2 shows the comparison of renal angiomyolipoma cases by gender. The mean age, duration of follow-up, change in tumor size, surgical intervention, and mortality were comparable among both genders. Table 3 demonstrates angiomyolipoma cases according to nationality. It has been observed that higher proportion of nationals had right-sided tumors in comparison to non-nationals (69% vs. 37%; p=0.030) whereas, non-nationals presented more with left-sided tumors than nationals (53% vs. 31%; p=0.030). However, age, gender, need for surgical intervention, and mortality rates were comparable among the two groups.
Three cases of biopsy showed conventional clear cell carcinoma, unifocal, Fuhrman grade 2 (n=1), ruptured renal tumor in a patient presented with shock (n=1) and liposarcoma (n=1). The main indication for biopsy was large tumor size or rapid increase in tumor size in a short period. To look for the clinical presentation and outcomes based on tumor size, patients were categorized into two groups (<4cm and ≥ 4cm) [ Table 4 ]. A significantly greater proportion of patients (four out of eight) with large tumor size (≥4cm) underwent surgical intervention compared to patients with small tumors (<4cm) (50% vs. 0%; p=0.001). Of the four surgically treated patients [ Table  5 ] nephrectomy was performed for imminent rupture with unusual marked increase in the tumor size (n=1), presentation with shock and ruptured tumor (n=1), liposarcoma (n=1), and clear cell renal carcinoma (n=1). Although, the mean age, site of angiomyolipoma, follow-up duration, and mortality rates were comparable among the groups; the mean tumor size (6.8±3.4 vs. 1.3±0.8; p=0.001) and change in size (1.85 (0.4-3.6) vs. 0.4 (0.1-1.8); p=0.004) were significantly higher in the group with tumor size equal to or greater than 4cm when compared to patients with tumor size less than 4cm. The overall mortality on follow-up was 7% (4 cases). Cause of death was metastasis (n=1), renal failure (n=1), hepatic failure (n=1), and thromboembolic events with sepsis (n=1).
D I S C U S S I O N
This is a unique study from our region to describe the frequency and outcome of patients with renal angiomyolipoma incidentally detected by abdominal CT scan. Renal angiomyolipoma are usually asymptomatic and detected on cross-sectional imaging of the abdomen. It is an uncommon benign renal tumor with an overall frequency of 0.3-3% among the general population. 7 In line with earlier findings, the frequency of renal angiomyolipoma in our population is 0.4% (comparable among national and non-nationals). Previous studies have demonstrated gender disparity among angiomyolipoma patients with predominance of females over males (4:1). Similarly, our study also observed female predominance (71%). A recent study from Germany used abdominal ultrasound to analyze 61,389 patients to determine the frequency and gender association of sporadic angiomyolipomas over 13 years. The authors found an overall prevalence of 0.44%, predominated by females (68%), 57% of cases involved the right kidney, 61% cases were followed over a mean period of 25 months and showed no significant increase in tumor size during the period of follow up. 12 Predominance in females could be explained by the possible involvement of female hormones in the initiation and progression of tumor genesis. 3, 5, 13 Moreover, greater risk of tumor rupture and bleeding has been established during pregnancy. 14 A recent study from the US suggested that young women interested in future pregnancy should undergo surgical intervention for angiomyolipoma to avoid the risk of tumor rupture and complications associated with embolization. 15 In our study, 15 (38%) female patients were within the childbearing age (≤45 years). Interestingly, one 35-year-old female patient underwent surgery for tumor rupture. However, information regarding pregnancy status could not be retrieved from the records.
Clinically, angiomyolipomas are often presented as sporadic tumors, or patients had a known genetic predisposition for developing angiomyolipomas, such as tuberous sclerosis complex. 7, 16 Angiomyolipomas associated with tuberous sclerosis are usually multifocal, larger in size, and distributed proportionately among both the genders. 16 The majority of the isolated angiomyolipoma cases occur sporadically (70-80%) involving mainly females. Although, the present study lacks information on the proportion of tuberous sclerosis the majority (86%) of the tumors were small (<4cm) indicating the possibility of sporadic tumors with asymptomatic presentation. Moreover, the vast majority of cases had unilateral tumors (94.6%) which corroborates with an earlier study that found the frequency of single angiomyolipoma to be 87%. 8 On the other hand, previous studies have reported that 80% of the tuberous sclerosis associated angiomyolipoma cases were symptomatic and had bilateral tumors. 8 The symptomatic patients usually present with flank pain, palpable tender mass, and gross hematuria, and less frequently nausea/vomiting, fever, and anemia. 17, 18 The size of angiomyolipoma varies from a few millimeters to more than 20cm. 7 A recent study on renal amgiomyolipoma demonstrated the association of clinical presentation with the increased tumor size. The authors found a correlation of symptoms with tumor size ≥4cm while, patients with tumor <4cm remained asymptomatic. 19 These findings are also supported by an earlier study by Dickinson et al. 20 Yamakado and colleagues 21 also reported a correlation of enlarged tumors (≥4cm) with the increased risk of aneurysmal rupture. Bleeding into the retroperitoneal space or the urinary collection system is the primary complication of angiomyolipoma, 3, 18 which is correlated with the size and grade of tumor and possibly with tuberous sclerosis. 3, 21, 22 It has been demonstrated that the lesion size of less than 4cm is associated with a 13% increased risk of bleeding which escalates to 51% for lesion sizes equal to or greater than 4cm. 3, 18 In our study, the median tumor size on follow-up CT was 1.1cm (range; 0.5-15) with an increase in size of 0.5cm (range; 0.1-3.6). Therefore, angiomyolipoma cases in our study were mainly asymptomatic with smaller tumor size and showed lower tumor progression over the three years follow-up.
The management of renal angiomyolipoma mainly depends upon the clinical presentation, tumor size, single or multiple lesions, and potential of malignancy. Previous studies suggested radiological surveillance of asymptomatic angiomyolipoma cases with smaller tumor size (<4cm). 23, 24 Also, investigators suggested a tumor size equal to or greater than 4cm, sudden-onset of pain, presence of symptoms, and spontaneous hemorrhage are the primary indicators of surgical intervention. 22, 25 In our study, no patients with tumor size less than 4cm required surgery; whereas half of cases with tumors equal to or greater than 4cm required surgical interventions. Consistent with our findings, Steiner et al, 6 reported no surgical intervention for small tumors (<4cm) but 30% of the large tumors (≥4cm) were managed surgically. Surgical intervention in symptomatic patients includes enucleoresection, arterial embolization, or conservative surgery. 26 Moreover, patients with bleeding, large tumors, or suspected renal cell carcinoma should be managed by radical nephrectomy. 27 In our study, surgery was performed in four cases; one patient was operated for clear cell renal carcinoma, one for rupture, and two for nephrectomy (one required left nephrectomy and other had partial nephrectomy). Usually, partial nephrectomy is indicated for cases that either failed to respond or remains unfit to receive embolization therapy. Moreover, prophylactic embolization is the preferred option in selected high-risk cases such as younger females interested in future pregnancy or patients in whom radiological surveillance remains impractical. 3 Patients that are asymptomatic patients should be managed conservatively with long-term radiological surveillance. In contrast, surgical interventions are mainly required in symptomatic patients with unusual increased tumor size (≥4cm). In some cases there is a rapid increase in renal angiomyolipoma size, which might be associated with development and rupture of micro or macroaneurysms causing retroperitoneal hemorrhage. For instance, one of our patients with increased tumor size (15cm) had rupture and retroperitoneal bleeding which was managed surgically. Also, the growing angiomyolipoma tends to occupy normal renal tissue which might lead to renal insufficiency or failure.
A limitation of the present study is the retrospective nature which might have skewed our data. Moreover, information regarding clinical symptoms is lacking as we have reviewed the incidentally detected angiomyolipoma cases. The present study also lacks information on the proportion of tuberous sclerosis, pregnancy, postsurgical complications and recurrence. Also, the radiological follow-up based on CT evaluation was available for only 43 (77%) cases.
C O N C LU S I O N
Renal angiomyolipoma is an uncommon benign tumor with an overall prevalence of 0.4% in Qatar. It has characteristic clinical features and its recognition is often challenging for proper clinical diagnosis and treatment in asymptomatic patients. Therefore, for timely diagnosis and treatment, emergency physicians and nephrologists should be familiar with clinical course and presentation of angiomyolipoma. Asymptomatic patients need regular radiological surveillance. In contrast, surgical interventions are mainly required in symptomatic patients with increased tumor size (≥4cm). Timely diagnosis and treatment is necessary to avoid complications such retroperitoneal hemorrhage and renal impairment.
